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ULTRANIINIATURE 180 DEGREE PHASE 
SHIFI‘ER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to phase shifter circuits 

and more particularly to switchable high pass/low pass 
realizations of such circuits. 

2. Description of the Prior Art 
The design of phase shifters using ?eld effect transis 

tors (“FET”) and high pass/low pass ?lter sections is 
well known. See, for example, Garver, “Broad-Band 
Diode Phase Shifters,” IEEE Transactions MTT, pp. 
314-23 (May 1972). Such devices have particular im 
portance in microwave transmit/receive modules. It is 
of signi?cant importance to have such devices be as 
small and low loss as possible. High pass/low pass ?lters 
have provided the smallest realization, however current 
state of the art uses ?ve switching devices in such cir 
cuits. Smaller realization would result in smaller die 
size, reduced losses and higher yields, which in turn 
results in a lower cost product. 

SUMMARY OF THE INVENTION 

Disclosed is a high pass/low pass phase shifter circuit 
which uses only two switching devices. It is therefore _ 
an object of the present invention to signi?cantly re 
duce the number of elements required in order to realize 
180 degrees of phase shift. 
The foregoing and other objectives, features and 

advantages will be more readily understood upon con 
sideration of the following detailed description of cer 
tain preferred embodiments of the invention, taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of the preferred embodi 
ment. 

FIG. 2 is a circuit schematic of the preferred embodi 
ment. 

DESCRIPTION OF THE PREFERRED 
' EMBODIMENT 

A general block diagram of the invention is shown is 
FIG. 1. Transmission line 1 contains two capacitive 
elements in series, 10 and 20. Connected in parallel to 
line 1 is a branch line 3 which contains an inductive 
element 30 in series with a switching device 60. A pas 
sive power source 5 is connected to the switching de 
vice. 

Shunting transmission lines 1 and 2 and connected at 
a point on line 1 between capacitive elements 10 and 20 
are two devices which are wired in parallel: a second 
switching device 50 and a second inductive element 40. 
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2 
Passive power 5 is also applied to the switching device 
50. 
When power is applied to the switching devices, a pi 

section low pass ?lter is realized which shows +90 
degrees of phase shift. When power is off, a T section 
high pass ?lter is realized which shows —90 degrees of 
phase shift. 
A typical circuit diagram is shown in FIG. 2, wherein 

the switching devices 50 and 60 are shown as ?eld effect 
transistor (FET) switches. Although the switching de 
vices 50 and 60 are shown as FETs, in other embodi 
ments other electronic switches could be employed, 
such as diodes which can be selectively reverse biased 
to be nonconductive. 
Although the present invention has been shown and 

described with respect to preferred embodiments, vari 
ous changes and modi?cations which are obvious to a 
person skilled in the art to which the invention pertains 
are deemed to lie within the spirit and scope of the 
invention. 
What is claimed is: 
1. A phase shifter circuit, comprising: ' 
(a) a ?rst signal path having a ?rst high pass network 

and a second high pass network connected in se 
ries; 

(b) a second signal path connected in parallel with 
said ?rst signal path; 

(c) a ?rst switching device which is connected from a _ 
point between said ?rst and second high pass net 
works of said ?rst 
nal path; 

(d) a ?rst low pass network which is connected in 
parallel with said ?rst switching device; 

(e) a branch line which is connected in parallel with 
said ?rst signal path and having a second low pass 
network in series with a second switching device; 

(f) means for selectively actuating said tirst and sec 
ond switching devices. _ 

2. A phase shifter as recited in claim 1, wherein said 
means for selectively actuating said ?rst and second 
switching devices actuates them simultaneously, 
whereby +90 degrees of phase shift is realized in one 
mode of operation and —90 degrees of phase shift is 
realized in the other mode of operation. 

3. A phase shifter as recited in claim 1, wherein said 
?rst high pass network comprises a ?rst capacitor and 
said second high pass network comprises a second ca 
pacitor. 

4. A phase shifter as recited in claim 1, wherein said 
?rst low pass network comprises a ?rst inductor and 
said second low pass network comprises a second in 
ductor. 

5. A phase shifter as recited in claim 1, wherein said 
?rst switching device comprises a ?rst ?eld effect tran 
sistor and said second switching device comprises a 
second ?eld effect transistor. 
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signal path and said second sig- _ 


